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(54) Thermostatic valve assembly 

(57) A thermostatic valve assembly having a pipe 
union (1) of moulded plastic material connected to a 
tubular passage (8) of a hollow body (2) normally made 
of metal, and a thermostatic element (3) with a valve 
obturator (15) and associated resilient thrust member 
(20) reacting against a transverse support member (16), 
whose ends (19) are engaged on respective bearing 
parts constituted by juxtaposed inner projections (5) 
integrally formed within the tubular passage (8) of the 
hollow body (2). 



FiQ-4 




Q. 
LU 



INSDOCID: <EP 082S510A1_I.> 



Primed by Xerox (UK) Business 
2.15.9/3 



usinesssen.ces bk$~l AVAILABLE COPY 



EP0 825 510 A1 



Description 

The present invention is generally related to a ther- 
mostatic valve assembly, of the type intended for 
instance to be employed for controlling the flow of the 
coolant liquid in an internal combustion engine for motor 
vehicles. 

More particularly, the invention is directed to a ther- 
mostatic valve assembly including a pipe union formed 
with an annular valve seat, a hollow body formed with a 
tubular passage connected to the pipe union, and a 
valve unit controlling communication between said tubu- 
lar passage of the hollow body and said pipe union and 
including a thermostatic element formed by a housing 
containing a heat-expansible material, a stem reacting 
against a bearing formed in said pipe union and onto 
which said housing is telescopically slidably coupled, a 
disk valve obturator axially fixed to the housing and 
cooperating with the annular seat valve of the pipe 
union, and a resilient thrust member axially interposed 
between the valve obturator and a transverse support 
member across which said housing is axially slidably 
guided. 

In the current manufacturing a valve assemblies of 
the above-referenced type, the pipe union is conven- 
iently made of moulded plastic material, preferably of 
high-resistance technopolymers, while the hollow body 
is normally - but not necessarily - made of metal, for 
instance of die-cast aluminium. 

In such valve assemblies a retaining system must 
be provided for the transverse support member of the 
thermostatic element, acting as a guiding support for 
the housing carrying the disk obturator, and also as a 
reaction element for the related thrust spring. 

In a known solution according to European patent 
application EP-A-0600150, the transverse support 
member of the thermostatic element has its opposite 
ends axially engaged, under the action of the resilient 
thrust member, onto respective bearing parts which are 
formed in integral legs of said pipe union and axially 
projecting within the tubular passage of the hollow body. 
More particularly, the ends of the transverse support 
member are substantially U bent, and are provided with 
respective terminal anchoring teeth engaging corre- 
sponding anchoring seats of said integral legs of the 
pipe union. 

This solution may lead to a critical inconvenience in 
case, exactly according to the current manufacturing 
trend, the pipe union made of moulded plastic material. 
In fact in this case the integral legs of the pipe union are 
in use hugely loaded under tensile stress, due to the 
action of the resilient thrust member, which may cause 
breakage thereof even after a short operation time. 
These breakages, further to involve inoperativeness of 
the thermostatic valve assembly with the consequences 
which can derive thereby, may produce introduction of 
solid fragments into the fluid circulating through the 
valve assembly, with the risk of further failures and dam- 



ages of other components (pumps and the like) of the 
circuit. 

The object of the present invention is to overcome 
the above drawback in a simple, practical and economi- 

5 cal way, even in connection with manufacturing and 
assembling the valve assembly, additionally enabling 
less valuable plastic material to be employed for the 
manufacturing of the pipe union. 

A further object of the invention is to provide a valve 

10 assembly of the type set forth in the above which is 
adapted to ensure, in use, a higher reliability and safety 
degree even following a long operation time. 

According to the invention, these objects are 
achieved by virtue of a thermostatic valve assembly 

is such as defined in the preamble of claim 1, the main 
feature of which resides in that said bearing parts are 
constituted by juxtaposed inner projections integrally 
formed within said tubular passage of the hollow body. 
This idea of solution allows, in a simple and eco- 

20 nomical way, to overcome the above mentioned incon- 
veniences related to the prior art. This advantageous 
effect can be obtained both in case the hollow body is 
made of metal, and in the case same is also made of 
moulded plastic material. 

25 According to a preferred embodiment of the inven- 
tion, the ends of the transverse support member and 
said inner projections of the hollow body perform mutual 
angularly locked couplings. 

Conveniently these inner projections are substan- 

30 tially step shaped and the ends of the transverse sup- 
port member are formed as brackets engaged astride of 
said step shaped inner projections. 

The invention will now be disclosed in detail with 
reference to the accompanying drawings, purely pro- 

35 vided by way of non-limiting example in which: 



figure 1 is a perspective exploded view diagram- 
matically showing a thermostatic valve assembly 
according to the invention, 
figure 2 is a partially axially sectioned view of the 
valve assembly of figure 1, 

figure 3 is a top plan view according to arrow III of 
figure 1 , and 

figure 4 is a sectioned view according to line IV-IV 
of figure 2. 
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Referring to the drawings, a thermostatic valve 
assembly according to the invention essentially com- 
prises a pipe union or connector 1 made of moulded 

so plastic material (for instance glass-reinforced polyamide 
resin "66"), a hollow body 2 normally made of die-cast 
aluminium (or even made of high-resistance moulded 
plastic material), and a thermostatic valve unit generally 
designated as 3. 

55 The pipe union 1 is provided with an enlarged base 
portion 4, having a circular shape, having an outerly 
threaded tubular appendage 14 within which an annular 
valve seat, not depicted in the drawings, is convention- 
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ally formed. 

The hollow body 2 such as depicted in the drawings 
is purely indicative, since it may have any different con- 
figuration. Generally, the body 2 is provided with inlet- 
outlet passages for circulation of a liquid, for instance 
the coolant of an internal combustion engine, and is 
thus conventionally designed for its connection to the 
circuit of that fluid. 

In connection with the present invention, it is suffi- 
cient that the body 2 be formed with a tubular passage 
8 having an inner threading 9 for axial coupling thereof 
with the outerly threaded appendage 14 of the pipe 
union 1 . As an alternative, coupling between the pipe 
union 1 and the hollow body 2 could be performed 
through a bayonet-type connection or equivalent sys- 
tems. 

According to the fundamental feature of the inven- 
tion, the tubular passage 8 of the hollow body 2 is 
formed with a pair of diametrically opposed inner axial 
projections 5, whose function shall be clarified herebe- 
low, which are projecting towards the interior of the 
tubular passage 8 immediately below the inner thread- 
ing 9 thereof. The two axial projections 5 are integrally 
formed upon die-casting or moulding of the hollow body 
2, respectively, in the case same is made of aluminium 
or of plastic material. These axial projections 5 have in 
the shown example respective step-like shaped ends 6: 
however this configuration is not to be considered in a 
limiting way. 

The valve unit 3 is of a generally conventional type, 
and substantially corresponds from both the structural 
and the functional point of view to the one disclosed in 
already mentioned document EP-A-0600150. As far as 
the present invention is concerned, it is sufficient to clar- 
ify that the valve unit 3 comprises a cylindrical housing 
12 containing a heat-expansible material (fa instance 
wax), and a stem 13 reacting axially against a front 
bearing 14, integrally formed inside the pipe union 1, 
and on which the housing 12 is slidably coupled tele- 
scopically. A disk valve obturator 1 5 is axially fixed to the 
housing 12, which is adapted to cooperate with the 
annular valve seat formed within the base 4 of the pipe 
union 1. This disk obturator 15 is subjected to the axial 
thrust of a helical compression spring 12 interposed 
between the valve obturator 1 5 and a transverse sup- 
port member 16, across which the housing 12 is slidably 
guided axially. 

The thermostatic element 3 can be further provided 
with a second disk obturator 17 and associated thrust 
spring 18, arranged on the side opposite to the disk 
obturator 15. 

The transverse support member 1 6 has bracket-like 
shaped opposite ends 19 which, in the assembled con- 
dition of the valve assembly following threaded engage- 
ment of the pipe union 1 within the tubular passage 8 of 
the hollow body 2, are fitted astride of the step shaped 
ends 6 of the support projections 5, so as to keep the 
thrust spring 20 in a pre-compressed condition. In this 



condition, the bracket shaped ends 1 9 of the transverse 
support member 16 are thus bearing onto the projec- 
tions 5, providing a steady and angularly locked cou- 
pling of the transverse support member 16 relative to 

5 the tubular passage 8, under the bias of the spring 20. 
The free end of the stem 13 is engaged with the 
front bearing 14 of the pipe union 1, and the disk obtu- 
rator 15 is normally closed against the annular valve 
seat of the base 4. 

10 In operation, when the temperature within the tubu- 
lar passage 8 reaches a pre-determined value, the 
heat-sensitive material contained within the housing 12 
expands, thus causing axial displacement of the latter in 
the direction opposite to the pipe union 1 , and conse- 

75 quent separation of the disk obturator 15 relative to the 
valve seat, against the action of the spring 20. The flow 
path between the pipe union 1 and the hollow body 2 is 
thus opened. 

The provision of the projections 5 engaged by the 

20 ends 19 of the transverse support member 16 enables 
to substantially avoid the risk of breakage of the pipe 
union 1, since same is not subjected to tensile stresses 
applied by the thrust spring 20, which is directly reacting 
against the hollow body 2. This allows employing a less 

25 resistant and thus less valuable and cheaper plastic 
material for the manufacturing of the pipe union 1 . 

Naturally the details of construction and the embod- 
iments may be widely varied with respect to what has 
been disclosed and illustrated, without thereby depart- 

30 ing from the scope of the present invention, such as 
defined in the appended claims. Thus, for instance, the 
stepped design of the ends 6 of the support projections 
5 and the bracket design 21 of the ends 19 of the trans- 
verse support members 16 could be reversed, or any- 

35 way different, provided that a firm mutual coupling 
therebetween is ensured. 

Claims 

40 1. A thermostatic valve assembly including a pipe 
union (1) formed with an annular valve seat (4), a 
hollow body (2) formed with a tubular passage (8) 
connected to said pipe union (1), and a valve unit 
controlling communication between said tubular 

45 passage (8) of the hollow body (2) and said pipe 
union (1) and including a thermostatic element (3) 
formed by a housing (12) containing a heat-expan- 
sible material, a stem (13) reacting against a bear- 
ing (14) formed in said pipe union (1) and onto 

so which said housing (12) is teiescopically slidably 
coupled, a disk valve obturator (15) axially fixed to 
the housing (12) and cooperating with said annular 
valve seat (4) of the pipe union (1), and a resilient 
thrust member (20) axially interposed between said 

55 valve obturator (1 5) and a transverse support mem- 
ber (16) across which said housing (12) is axially 
slidably guided, wherein said transverse support 
member (16) has opposite ends (19) axially 
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engaged, under the action of said resilient thrust 
member (20), onto respective bearing parts (5), 
characterised in that said bearing parts are consti- 
tuted by inner juxtaposed projections (5) integrally 
formed within said tubular passage (8) of the hollow 5 
body (2). 

2. Thermostatic valve assembly according to claim 1 , 
characterised in that said ends (19) of the trans- 
verse support member (16) and said inner projec- 10 
tions (5) of the hollow body (2) perform mutual 
angularly locked couplings. 

3. Thermostatic valve assembly according to claim 2, 
characterised in that said inner projections (5) are 15 
substantially step shaped (6) and said ends (19) of 
the transverse support member (16) are formed as 
brackets engaged astride of said step shaped (6) 
inner projections (5). 

20 

4. Thermostatic valve assembly according to any of 
the preceding claims, characterised in that said 
pipe union (1) and said hollow body (2) are con- 
nected to each other through threaded coupling 
means (14, 9) 25 

5- Thermostatic valve assembly according to any of 
the preceding claims, characterised in that said 
pipe union (1 ) is made of moulded plastic material. 

30 
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